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Product Description | 


The Lisa Computer System 


Apple designs a new kind of machine. 


Gregg Williams 
Senior Editor 


I had an interesting conversation with an engineer ona 
recent flight from San Francisco to New York. He knew 
only a little about microcomputers, but he was aware 
that their presence is slowly becoming more common in 
the workplace. “Sure, the industry is healthy, but it’s still 
only reaching a few people,” he said. “Most people won't 
use computers — they're afraid of them, they don’t know 
what to use them for, or it’s too much trouble to use 
them. Before computers become really profitable, they‘re 
going to have to be very easy to use. They have to be 
simpler. They've got to be useful in the office.” 

He continued, “We've 
got to stop using paper — 
which means the computer 
has to do word processing, 
filing, electronic mail, 
everything —or it'll be too 
much trouble having some 
things on the computer 
and others on paper. Then 
you've got to be able to 
talk to other computers — 
other computers like yours 
and some big corporate 
computer that’s halfway 
across the country. Sure, 
it's a lot of stuff, but when 
you get all that together, 
then youll see computers 
really take off.” 


What could I say? Not Photo 1; The Lisa computer system. 


very much, for two 

reasons. First, he was . 

absolutely right—we need all that and more before 
computers become as commonplace as color TVs and 
electric typewriters. Second, I had agreed not to talk 
about a computer | had just seen that meets many of his 
points: Apple Computer's highly secret Lisa computer 
(see photo 1). 


= Circle 458 on inquiry card. 
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The Lisa at Work 

Before we take a detailed look at what the Lisa is and 
how it came about, let’s look at an example of what it can 
do. Suppose I'm writing a report for my boss and | want 
to prepare a chart to illustrate a certain point. With a few 
movements of the mouse (more on this pointing device 
later), I “tear off” a sheet of Lisa Graph “paper” (thus 
activating a program called Lisa Cale and displaying an 
empty grid on the screen) and give it the heading “Annual 
Sales.” I then type my numbers into the grid, name the 
graph and the x and y axes, and request a bar graph. 
Voila: | get the bar graph 
{superimposed on top of 
the data) shown in photo 
2a. At this point, I can 
simply print the graph or 
save it for inclusion with 
my report, but I'm not sat- 
istied with the way it 
looks. I then use the mouse 
to “cut” the graph from the 
Lisa Graph paper and put 
it in a temporary storage 
place called the clipboard. 
I can then “throw away” 
the Lisa Graph “paper” | 
was using. 

My next step is to “tear 
oft” a sheet of Lisa Calc 
“paper” and paste my 
“Annual Sales” bar chart 
from the clipboard onto it. 
Photo 2b shows the result. 
I want to make the bars darker, so I use the mouse to 
move the cursor (the arrow pointing diagonally up in 
photo 2b) onto the rectangle and tell the computer that I 
want to work on that bar by clicking the button on top of 
the mouse twice. {I could almost as easily have selected 
all four bars, but I'l just do one here.) As a result, the bar 
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Photos 2a-j: Creating a chart using the Lisa Graph and Lisa 
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is selected, as shown in photo 2c. (In the Lisa system, you 
first select what you want to work on, then you select the 
action you want performed.) The small black squares 
that appear on the edge of the object are called handles; 
not only do they show which object has been selected, 
they also serve as “handles” by which the cursor can move 
or alter a shape. 

Now that the bar is selected, | move the cursor to one 
of the menu titles at the top of the screen (also shown in 
photo 2c). I see the menu of possible actions by pointing 
the cursor at the menu title and holding down the mouse 
button (photo 2d). Here, the menu is a grid of 36 varieties 
of shading that can be used to fill the selected area. When 
I move the cursor to the desired shade box and let up on 
the mouse button, the pop-up menu, as it is called, 
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disappears and the shading fills the box (photo 2e). 

It is equally simple to change the size, type style, and 
position of the title “Gross Sales.” By holding down the 
mouse button when the cursor points just to the left of the 

’ first letter and letting it up when the cursor points just past 
the last letter, I can select an area of text that the Lisa then 
puts in reverse video (photo 2f). When I select an option 
from the “Type Style” menu (photo 2g), the text is 
redisplayed in its new size and style (photo 2h). I then 
modify the title to an italic font in a similar way (photo 2i). 
Finally, I pick up the title with the cursor, “drag” it toa new 
location, and leave it there (photo 2j). Many other 
alterations are possible. When I'm satisfied with the graph, 
I can print it, save it, or do both. 

This example conveys only a fraction of the speed and 
the ease of use associated with the Lisa computer and the 
programs that go with it. Now that we've seen the system 
at work, let's take a look at what makes it so different. 
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| The Evolution of Softwar 

It is instructive to see to what degree software is a part of 
Apple products. The basic Apple II, released in 1977, comes 
with about 16K bytes of object code. The Apple III, released 
in 1980, has about 200K bytes of code. The Lisa has more 
than 2 megabytes (2048K bytes) of code, a staggering figure 
that hints at the tremendous effort that goes into implement- 
ing a good piece of software. 

The history of microcomputing has been exciting so far 
because it has enabled individuals working in their spare time 
to make significant contributions to the state of the art. But 
that has changed: now most state-of-the-art software is the 
province of teams of programmers hired by companies, as 
opposed to individual programmers working for themselves. 
As programs grow more sophisticated (requiring teams of 
programmers) and have to be more carefully planned to meet 
users’ needs (requiring experts in given fields to be added to 

| the team of designers), the implementation of programs is 
becoming a team effort. The days of the successful entre- 
preneur/programmer are probably gone. 


Foundations of the Lisa Design 

The design effort that resulted in the Lisa computer is 
remarkably innovative because the designers did what 
designers should do—define the product's prospective 
customers, determine their needs, and then design a prod- 
uct to meet those needs. Apple was also willing to give its 
designers enough time and money (with no marketing 
restrictions attached) to first design and then create a 
computer that redefines the expression “state of the art.” 
Granted, the Lisa’s designers drew heavily on previous 
work done at Xerox PARC (Palo Alto Research Center), 
but they refined several borrowed elements and com- 
bined them with numerous innovations. (For further 
information on the design process, see “An Interview 
with Wayne Rosing, Bruce Daniels, and Larry Tesler” on 
page 90.) 

Apple started this project with the intention of creating 
not only a product but the foundation for a whole new 
computer technology, one that would create computers 
literally anybody can use. The company’s first task was 
to devise a new user interface—that is, a new and better 
way for humans to interact with the computer. The result 
was an internal (to Apple Computer Inc.) ‘User Interface 
Standards” document that describes how a user interacts 
with the Lisa system. 

Although the Lisa design has several important elements, 
four stand out: the machine's graphics-mouse orientation, 
the “desktop” and “‘data-as-concrete-object” metaphors, 
and the integrated design of the hardware and software. 
Let's look at each of these in turn. 

The graphics-mouse orientation: The traditional text 
display and keyboard input device make for a computer 
that is—let’s face it—not too easy to use. Apple decided 
that the graphics resolution of the machine had to be high 
enough to use pictures (often called icons by Apple) in 
place of text. (For example, see the icons on the right- 
hand side of photo 2a.) Pictures are more easily recog- 
nized and understood than text. Because of this, you can 
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Photo 3: The “mouse” pointing device is about the size of a 
package of cigarettes and has one button on top. 


probably figure out that the garbage-can icon in photo 2a 
is used to throw something away. 

Apple also knew that it needed a new, easier-to-use 
input device to move the frequently used arrow-shaped 
cursor. The designers passed over such devices as light 
pens and touch-sensitive video panels in favor of the 
mouse, a pointing device used in several Xerox PARC 
machines. The mouse, which is about the size of a pack of 
cigarettes, has a small bearing on the bottom and one or 
more buttons on the top (see photo 3). When you hold it 
in your hand and slide it across a flat surface, the mouse 
sends signals to the computer, which guide the video 
cursor in the direction that you've moved the mouse. The 
mouse Apple designed has only one button; Apple broke 
with the conventional wisdom of two- and three-button 
mice after user tests indicated that people aren‘t always 
sure which button to push on a multiple-button mouse. 

With graphics of sufficient quality and a mouse, the Lisa 
lets you get what you want by pointing at it. Because the 
video cursor moves in direct response to the way the hand 
moves the mouse, you feel as if you're actually pointing at 
something on the screen. This has the positive 
psychological effect of making you feel in control. 

The “desktop” metaphor: When you turn on the Lisa sys- 
tem, the screen is empty except for the presence of several 
icons. The Lisa computer depends on the metaphor that 
the video display is a desktop, while the icons are objects 
on the desktop. Each peripheral connected to the Lisa 
(floppy and hard disks, printers, and other peripherals 
connected by interface cards) is represented on the desktop 
by either an icon (if it is not in use) or a rectangular area 
called a wiadow (if it is available for use). The Lisa 
computer normally replaces the conventional file directory 
with a collection of objects displayed in the window of the 
associated mass-storage device. Each file is represented by 
an object of some sort—usually a report, a tool, or a 
document—and objects can be grouped together in 
folders, which are also treated as objects. (Actually, the 
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computer can give you a conventional directory on 
request, but only traditional computer users will ask for 
this option.) 

An example of the Lisa file system will illustrate how 
useful this metaphor is, From a cleaned-up desktop with 
nothing but icons on the right of the screen, I use the 
mouse to point to the Profile (hard disk) icon and click the 
mouse button twice; this has the effect of “opening” the 
Profile and displaying its contents. The Profile icon 
changes to a white silhouette and its original black-on- 
white shape expands to a window named “Profile.” ( Photo 
4a was taken after three items—shown as black icons— 
had been selected for manipulation. When the Profile icon 
is first opened, all of the icons inside it are white—that is, 
unselected.) 

To view and then work with the contents of the Tools 
folder, | put the cursor on the folder and click the mouse 
button twice. The icon expands, leaving a gray silhouette 
and a window named “Tools,” as shown in photo 4b. The 
window is just that—a window into whatever the Tools 
folder contains. The symbols on the margin of each 
window are points from which the cursor can direct 
several operations on the window. For example, when 
the cursor points to the small folder icon in the upper left- 
hand corner of the Tools window and the mouse button 
is clicked twice, the folder “closes” and the video display 


reverts to the image it had before the folder was opened, . 


If the Tools folder contains more than the window can 
show, you can do one of two things to see the additional 
contents. First, you can scroll the window either 
horizontally or vertically. Second, you can put the cursor 
on the expand/contract icon (in the lower right-hand 
corner of the window), hold down the mouse button, and 
move the cursor. An outline of the window follows the 
cursor (photo 4c); when the mouse button is released, the 
window grows to its new size (photo 4d). 

Once you've been shown the mechanics of manipulating 
objects and windows, you have a working knowledge of 
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Photo 4a-d: File management on the Lisa system. Files, collec- 
tions of files, and peripherals appear as pictures or icons (4a). 
When you open the Tools icon, its contents appear in a separate 
window (4b). The user can dynamically manipulate the window 
in several ways; in photo 4b-d, the window is enlarged. 
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Photo Sa-d: Additional pop-up menus for the Lisa Draw program. 


several essential operations of the Lisa file system (called 
the “Desktop Manager”). The desktop metaphor does two 
things for you. It helps you to remember certain 
operations because they make sense in the context of the 
object-related icons, Second, it draws on your general 
knowledge of office supplies and how they are used. These 
elements help Apple achieve its objective of creating a 
system that people can learn to use some aspect of in under 
30 minutes. 

The “data-as-concrete-object” metaphor: More than 
anything else, this metaphor is the foundation of the Lisa 
computer design and its probable success. As you can see 
from the example above, the Lisa file system makes you 
feel as if you are actually moving and changing objects, 
not merely manipulating abstract data. The Lisa 
Graph/Lisa Draw example shown in photos 2a through 2) 
creates the same illusion, as do all the other Lisa 
application programs. 
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The “data-as-concrete-object” metaphor depends on a 
condition most computer programs don't fulfill: that 
intuitively reasonable operations can be performed on 
objects at any time. Most computer programs have modes 
that restrict your activities at any given time; for example, 
many word-processing programs don't let you do numeric 
calculations and then incorporate them into the document 
you're writing. With the Lisa application programs, 
however, you can switch your attention from a sheet of 
Lisa Write “paper” to a sheet of Lisa Calc “paper” and back 
with no problem, just as you could if they were two sheets 
of paper on your desk. 

Because you deal with recognizable objects such as 
folders and reports, you feel secure in the knowledge that 
your data will not disappear. “After all,” it seems to be 
telling you, “computer files can mysteriously disappear, 
but folders, reports, and tools do not. If a file disappears, 
there's a logical explanation —either you threw it away or 
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you filed it elsewhere. In 
either case, the situation is 
still under your control.” In 
other words, the “data-as- 
concrete-object” metaphor 
demystifies the computer 
by transforming data into 
physical objects that behave 
in a predictable and reason- 
able way. 

Integrated design: Not 
only is the Lisa computer 
the result of an integrated 
design, it is also the result of 
an iterated one. The Lisa 
hardware and software were 
designed only after Apple 
had identified the needs of 
its target users. Once a 
given version of the system 
was implemented, it was 
tested by the kind of people who would eventually be 
using it. The test findings dictated hardware and software 
changes, and Apple went through the design/test/revise 
cycle several times until everybody was satisfied with the 
result. This ensures that the Lisa does not fall prey to a 
problem common to microcomputers: being technologi- 
cally sophisticated, but still hard or inconvenient to use. 

During the iterations of the design process, the Apple 
design team looked for opportunities to have separate 
Lisa programs do their tasks in the same way. It then 
incorporated these common 
operating procedures into 
the Apple user-interface 
standard and tried to apply 
them to other Lisa pro- 
grams. The result is a large 
amount of common be- 
havior and structure among 
all the Lisa programs. For example, you enlarge or move 
a window the same way whether it is a Lisa Calc window 
or a Lisa Draw window. You also open, close, copy, and 
rename objects the same way throughout the system. 

According to Apple, this attempt at standardization 
has two advantages. First, it shortens the time an average 
person takes to become comfortable with a system froma 


range of 20 to 40 hours (Apple’s estimate, based on tests it” 


conducted) to several hours. Second, it lets you apply 
what you learn in one program to all other programs. 
This commonality among Lisa programs is largely 
responsible for the ease with which beginners learn how 
to do something useful on the Lisa computer; it usually 
takes less than half an hour, even for people who have 
never sat in front of a computer before. 


The Lisa Application Programs 

The Lisa system will be offered with six application 
programs. Both new packages and improved versions of 
the first six programs will be offered at a later date, and in 
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Photo 6: A document being prepared using Lisa Write. 


The ‘‘Undo Last Change” command 
allows you to undo 
the effects of the last 
command you issued. 


time third-party software 
developers working with 
cooperation from Apple 
will create additional 
programs. At this writing, 
no price had been set for the 
programs, but Apple 
expects them to cost be- 
tween $300 and $500 each, 
a justifiable price for 
programs of this caliber. 

I don’t have room here to 
describe all the features of 
each program. Instead, | 
will comment briefly on 
each one and say that, in 
general, all of them have 
more options and features 
than most people will use. 
(See photos in which pop- 
up menus are visible for an 
idea of some of the commands available.) One in 
particular deserves mention: the “Undo Last Change” 
command, which is available in every program. This 
wonderful command lets you undo the effects of the last 
one you issued. It’s a tremendous security blanket that 
enables you to experiment and work without worrying 
about making an irrevocable mistake. 

Here are the six application programs (a telecom- 
munications program, Lisa Terminal, is covered in the 
section on “Communications and Databases."): 

Lisa Draw is easily the 
showpiece of the Lisa 
system. The example in 
photos 2b through 2j shows 
only a small part of what it 
can do. See photos 2d, 2g, 
and 5a through 5d for some 
of the pop-up menus. Lisa 
Draw enables you to draw lines, boxes, circles and 
ellipses, arcs, and polygons—all with the mouse. You can 
add text at any place in any of 11 typeface/size 
combinations. In addition, you can modify any typeface 
with any combination of underline, bold, italic, hollow, 
and shadow styles for a combination of 11 X 25 or 352 
distinct kinds of type. Lisa Draw has grids and rulers that 
can be displayed to help make drawings neat. Shapes can 
be selected and centered by a given horizontal or vertical 
edge. You also put Lisa Draw in an “auto-grid” mode that 
causes lines and shapes to align themselves with the grid 
you have chosen. Drawings can cover as many as 25 
pages; Lisa Draw prints them out a page at a time and 
you join the edges together to make a larger drawing—a 
convenient feature if your drawing can’t fit on one page. 
This program is a joy to use. 

Lisa Write is the best “what-you-see-is-what-you-get” 
word processor I've seen. Between the keyboard and the 
mouse, you can add, change, delete, and move text, 
change its appearance, reformat it, and do just about 
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Photo 7Za-c: The Lisa Project Manager program. Photo 7a 
shows a simple PERT chart with tasks on the critical path being 
heavily outlined; 7b shows a Gantt chart, which shows person- 
nel utilization; 7c shows the kind of typical error message used 
throughout the Lisa system. 
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anything you'd want to in a word processor. Of course, 
you can see each page exactly as it will appear on paper 
(see photo 6). My only criticism of the program is that the 
version | saw paused a second or so between when | typed 
a phrase and when it appeared on the screen. The delay is 
due to the large amount of processing the machine has to 
do before it can display the new text (and perhaps scroll 
other text down), but the designers are aware of the 
problem and are working on minimizing the time delay in 
the final version. 

Lisa Project is used to keep track of projects and 
personnel, and it does so using PERT (Program Evalua- 
tion and Review Technique), Gantt, and task charts. 
Using the mouse and the keyboard, you can add, delete, 
move, change, and label activity boxes. Each box con- 
tains the activity name and its personnel and time 
requirements. The Lisa Project program displays the 
PERT chart (see photo 7a), drawing a heavy outline 
around the activity boxes on the critical path (a path of 
activities for which delays will lengthen the duration of 
the project). The program can also optionally use such in- 
formation as worker vacation times and the length of the 
work week to influence the final chart. You can also have 
the program show the early-start, early-finish, late-start, 
and late-finish dates associated with the PERT method. 
The Gantt chart (photo 7b) shows resource utilization 
over time, including unutilized resources (shown in 
gray). The task chart (not shown) displays tasks by their 
early-start date. 

Like the rest of the Lisa system, Lisa Project gives you 
incredibly clear error messages. For example, when you 
try to take the “end” circle off the screen, you get the 
error shown in photo 7c, which must be answered before 
you can continue. 

Lisa Calc is as sophisticated a spreadsheet program as 
any other on the market. In this instance, | don’t think the 
mouse improves on cursor keys because one hand has to 
alternate between the mouse (to move the spreadsheet cur- 
sor) and the keyboard (to enter data into the spreadsheet 
cells). In any case, most people who want a Lisa computer 
are interested in the kind of structured numeric recalculation 
that spreadsheets are good at, and Lisa Calc certainly fills 
this need. Of course, data can be traded between Lisa Calc 
and other Lisa programs without restriction, which means, 
for example, that you can “paste” a section of spreadsheet 
data into a document being prepared by Lisa Write. Photos 
8a and 8b show the process of displaying the formula of 
each cell along with its value. 

Lisa List, a single-user database that permits records of 
up to 100 fields totaling 1000 bytes, probably illustrates 
best the “data-as-concrete-object” metaphor. When you 
add, change, or search for records, you work directly on 
the list visible in the window, not on an auxiliary display 
(like a data-entry screen) that limits you to working on the 
current record only. Record fields are defined as being one 
of eight deta types (text, number, date, money, time, 
social-security number, phone number, or zip code), and 
Lisa List does automatic type-checking during data entry. 
Photo 9 shows an example of a Lisa List window. One 
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slight problem is that the social-security number, phone 
number, and zip code fields have fixed formats—for 
example, zip codes are limited to five digits. You must 
revert to the general-purpose text format if you want to be 
able to convert to 9-digit zip codes or use foreign telephone 
numbers, 

Lisa List has many attractive features. Of course, you 
can display or print parts of the list in many ways; you can 
sort the list in several ways or select records according to 
given criteria. You can move the cursor with either the 
mouse or the arrow keys. The contents of fields are stored 
internally in a compact form to increase the overall storage 
capacity of the program. In addition, Lisa List has two 
very useful features that every database should have: the 
ability to add fields to or change field widths in an existing 
file and the ability to put any amount of information in a 
field regardless of its stated width (field width influences 
only how much data is visible). 

Lisa Graph is an application program that creates a 
bridge between the number-oriented Lisa Calc and the 
picture-oriented Lisa Draw. Lisa Graph takes a matrix of 
numbers (entered either by the user from Lisa Graph or 
transferred from another source) and creates virtually 
instantly a bar, line, mixed bar and line, scatter (x-y plot), 
or pie chart. Photo 2a shows a typical Lisa Graph window, 
and the sequence of photos 2a through 2j shows how Lisa 
Draw can customize a drawing from Lisa Graph. 


Reliability 

Computers are worthless if nobody uses them, and the 
Lisa system has made great strides toward eliminating 
that possibility. Certainly, it has been designed to be easy 
to use. But the Lisa system will probably be used by com- 
puter novices because of its reliability, both in the 
physical and psychological sense. 

Physical reliability is the kind that makes an engineer 
feel secure. Apple Ils, for instance, have a reputation for 
being very reliable, and I'm sure that the Lisa computer 
was engineered with even more care. (For example, the 
Lisa is constructed as a series of modules, any one of which 
you can pull out without tools. And despite its internal 
complexity, it was engineered to dissipate excess heat 
without a cooling fan — that's engineering!) 

I can’t say how reliable the Lisa is overall because I don't 
have enough direct experience with it. But I do know that 
Apple has concentrated on improving the reliability of the 
source of a great many problems: the floppy disk. Despite 


the features of the Lisa disk drive that put it at the leading 


edge of disk technology (see the text box “The Lisa 
Hardware” for more details), Apple claims that the 
hardware (assisted by its sophisticated disk-accessing 
software) has an error rate so low that Apple couldn't 
quantify it during tests. Apple said, however, that the 
hardware makes less than one error in one trillion (1012) 
operations. 

Apple has also adopted a redundant data structure for 
information on the disk that lessens (or sometimes 
eliminates) the effect of losing a sector of information. 
This redundancy is on three levels—blocks, files, and 
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Photo 8a-b: The Lisa Cale program. Photo 8a shows a simple 
spreadsheet; 8b shows the same spreadsheet after the “Show For- 
mulas and Values” command is executed. 
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Photo 9: The Lisa List program, a single-user list-management 
program. 
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‘The Lisa Hardware 


Reporting on “the rechileal sibctricgtions of a eoniputer 
toward the end of an article is unusual for BYTE, but it empha- 
sizes that the why of Lisa is more important than the what. For 
part of the market, at least, the Lisa computer will change the 
emphasis of microcomputing from “How much RAM does it 
have?” to “What can it do for me?” For example, it is almost 
misleading to say that the Lisa comes with one megabyte of 
RAM, even though the fact itself is true. That doesn't mean that 
the Lisa is sixteen times better than machines that have 64K 
bytes of RAM. Nor does it necessarily mean that the Lisa’can 
work on much larger data files than other computers; its ap- 
plication programs each take 200K to 300K bytes, which 
significantly reduces the memory available for data. It's more in- 


structive to say, for example, that the Lisa ak one megabyte ‘i 


can hold a 100-row by 
50-column spreadsheet (as its 
advertisements state). With 
this in mind, let's take a look 
at the Lisa. 

“Lisa” stands for Local In- 
tegrated Software Archi- 
tecture, but it's really just 
an excuse to retain Apple's 
pet name for the project. 
The Lisa has a 68000 micro- 
processor, which is a true 
16-bit microcomputer that 
has a 16-bit data bus, a 
24-bit address bus (giving 
access to 16 megabytes of 
memory), and 32-bit-wide 
registers (all but the 16-bit status register). The 68000 in the 
Lisa runs at a frequency of 5 MHz. It can have up to 1 
megabyte of memory with parity and comes standard with 
one megabyte (1024K bytes). 

The video display is a 12-inch monochrome monitor 
(black and white, not tinted) with a resolution of 720 by 364 
pixels. The interlaced image is refreshed at 60 Hz, which 
eliminates the possibility of eyestrain from subliminal flicker- 
ing. The video display is completely generated by internal 
software, so the Lisa can use multiple character sizes and 
fonts without restriction. It also means that Apple is not 
restricted to any one style of video image; the designers can 
radically change the behavior of the system with a new 
release of software. 

The Apple 871 disk drives design (called “twiggy drives” 
inside the company) are significantly different from conven- 
tional floppy-disk drives. Each one uses a 6504 micropro- 
cessor as a “smart” interface between it and the Lisa. The 
drives use special high-density, double-sided floppy disks 
that have two oval cutouts in the jacket (see photo below). 
These are essential because the two disk heads, in addition to 
being on opposite sides of the flat magnetic media, are not 
pointed at each other with the magnetic media between 
them, as is the case in all other double-sided floppy-disk 
drives. Instead, a pad presses the rotating magnetic media to 
the disk head on the opposite side of the media as is conven- 
tionally done with single-headed floppy disks. 


The Lisa keyboard. 


Each formatted disk holds 860K fae . information ata 


density of 62.5 tracks per inch; together the two drives (stan- 


dard on the Lisa) hold 1.72 megabytes of data. Each. drive 
also contains a mechanism that releases the disk for removal 
under program control, which prevents the user from remov- 
ing a floppy disk prematurely. As with other Apple prod- 
ucts, the floppy disks rotate only when the drives are reading 
or writing data, thus extending the lives of both the drives 
and the medium. . 

Apple has done several things to achieve its unusually high 


data density. The designers used an encoding scheme that 


keeps a constant data density of 10,000 bits per linear inch; 
this allows the outer floppy-disk tracks, which have a larger 


circumference, to store more data than the tracks nearest the 


center of the disk. In addi- 
tion, the disk-access system 
software can move the disk 
heads in fractions of a track 
width to search for and find 
the middle of the track. 
That's an important feature 
when you're reading disks 
with small variations in 
track width. - 
In addition, the Lisa 
comes with one Profile 
(Apple's 5%-inch Win- 
chester-type hard disk) to 
the Lisa through its parallel 
port. It adds 5 megabytes of 
magnetic storage to the 
Lisa system, and speeds up the overall operation oj the 
system, Additional eS can be added via interface 
cards, 

The Lisa computer is never really turned off. It stores 

"system preferences” (things like speaker volume and video 
contrast) and system-configuration information inside the 
computer. Even when it is turned “off,” it draws enough 
power to keep the clock/calendar and CMOS memory con- 
taining the above information working. When it's unzlugged 
(for example, when it's being moved to another location, in- 
ternal batteries preserve the clock/calendar status and 
CMOS memory for up to 20 hours. 

The Lisa includes two programmable serial ports and one 
parallel port as well as three expansion-board slots, each of 
which connects directly to the system bus and has direct 
memory access (DMA) capabilities. Because none of these 
slots is filled in any “basic” configuration of the Lisa, they are 
available for future expansion (unlike the IBM Personal 
Computer's five slots, most or all of which are used for 
much-needed video-display and memory cards), Other fea- 
tures include a built-in speaker and a real-time clock (which 
can be programmed to execute tasks or turn the computer 
itself on or off at a given time), a microprocessor-controlled 
detachable Selectric-style keyboard, and a mouse. 

I must thank Apple for including something I've wanted to 
see for a long time: unique serial numbers encoded into 
memory. The Lisa has two of these: an actual serial number 
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The Lisa floppy-disk drive, apne with the special floppy 
disks it uses, 


and a 48-bit number meant to be used as a “mail address” 
identification number for a network of Lisa computers. Two 
unique identification numbers will help to prevent the unfor- 
tunate but very real problems of software piracy and the ex- 


__ their legal user. Sofrware can be‘ mated" to the serial number 
of a given machine sc: that it 
can be backed up endlessly 
but will not run on another 
Lisa computer. True, a per- 
sistent few will outwit even 
this scheme, but it will prac- 
tically eliminate a manufac- 
turer's sales losses from 
copied software. 

An interesting aspect of 
the Lisa is that it abandons hardware graphics chips like the 
NEC 7220 for system software that requires the 68000 micro- 
processor to generate and maintain the video image. At first, 
I questioned the wisdom of this decision because it makes the 

68000 assume a heavy computational burden that could be 

transferred from software to hardware. But according to the 
designers, the use of a dedicated hardware graphics chip 

"would itself limit and slow down the system (for a discussion 
of this, see the interview on page 90). In particular, the 
68000 clock was set at 5 MHz instead of the usual 8 MHz to 

h 


Dot Matrix Printer. 


disks — and a given level in error is correctable by data in 
the next lower level. On the block level, each 512-byte 
block of data has a 24-byte area of hint bytes. These 
identify the file to which the block belongs and its block 
number within the file. On the file level, each file 
contains a header that duplicates information in the disk 
catalog. On the disk level, each floppy disk keeps a file of 
information about the status of each file on the disk. The 
Lisa system software automatically tries to reconstruct 


ise of use is the first t thing t that 
a novice Lisa user experiences. 


A reproduction (at 80 percent) of printing from the Apple 


a 


Inside the Lisa computer. Note the three connectors fot ex- 
pansion boards. : 


graphics chips severely limit access to the video memory) and 
results in a static-free image. (Much of the static or “hashing” 
in graphic video images results from the system accessing the | 
video memory while the circuitry is using it to generate the | 
video image.) 4 
Apple will also be offering the Apple Dot Matrix Printer 
and the Apple Letter 
Quality Printer. Apple's 
engineers tested many exist- 
ing printers, chose two 
(from C. Itoh and Qume, 
respectively) that best met 
their needs, then had the 
companies produce modi- 
fied versions with Apple- 
specified hardware and soft- 
ware changes. Adele needed such exacting print quality 
because the Lisa software is very demanding of both printers. 
For example, both printers will reproduce almost exactly 
both the text and graphics that can be displayed on the Lisa 
screen. In addition, Apple has created special print wheels 
for its Letter Quality Printer so that you can print normal, 
italic, underlined, and bold characters without changing 
print wheels (quite a nice move—-who’s going to change print 
wheels several times a page just to get true italics?). The 
amazing thing about the Apple Dot Matrix Printer is that 
Apple plans to sell it for around $700 (the Letter Quality 
Printer will sell for about $2100). Unfortunately for Apple Il 
and III owners, these printers’ tricks are done entirely in soft- 
ware on the Lisa and won't transfer to other Apple computers, 


information that is lost, so it recovers from errors that 
would halt other computers. 

Psychological reliability is the kind that makes an office 
worker secure. The Lisa floppy-disk drive is unique in this 
respect. On the Lisa computer, you can’t yank your floppy 
disk out any time you want to (if you could, you might, 
for example, remove the disk before files on it are 
updated). Instead, you press the Disk Request button 
beside the disk-drive slot. The software in the Lisa com- 
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When one terminal 
is not enough 


MuSYS Slave! 


Expand your Z80A/S-100 based micros with 
MuSYS slaves and TurboDOS*. Our NET/82 
slave board has everything you need for another 
station: Z80A CPU, up to 128K bytes of RAM, 
two serial ports, a priority interrupt controller, 
memory parity checking, and many other fea- 
tures. There isn’t a more cost-effective way to 
add complete, hardware-isolated network slaves 
to your system. And TurboDOS makes it even 
better. It’s faster than CP/M® * for systems func- 
tions, supports larger files (184 MB) and disks 
(1048 MB), and unlike CP/NET* it’s compatible 
with nearly all 2.2 applications software. Many 
features which are optional, extra-cost, or not 
available at all in CP/M are standard with 
TurboDOS. Call today for all the details. 
Generous dealer/OEM discounts available. 


“TurboDOS is a trademark of Software 2000, Inc.. CP/M and CP/NET are 
trademarks of Digital Research, inc.; NET/82 is a trademark of MuS'’S Corp 
Irvine, CA 92714 
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Specialists in Multi-user Microsystems c oe Genie 
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puter checks your work space, closes any files belonging to 
that disk (thus updating the file), then ejects the floppy 
disk so you can remove it. 

A similar thing happens when you turn the Lisa “off” 
(actually, it's never completely off; it just goes into a low- 
power mode). In any case, when you hit the Off button, 
system software automatically closes all open files, thus 
transferring the information in them to their respective 
floppy disks, and releases the disks from the Lisa disk 
drives. In addition, the software records the status of the 
“desktop” so that, when the computer is reactivated, Lisa 
automatically returns it to the appearance and state it was 
in when the Lisa was turned “off.” Although those who 
have worked with computers before will find these 
features hard to get used to, most newcomers will be 
reassured by them. 

The design of the Lisa application programs (which are 
the only things most Lisa users will see) is another example 
of psychological reliability. Many people have vague fears 
of computer programs because they think they'll do 
something wrong and cause a catastrophe that will make 
them look foolish. This won't happen with the Lisa system 
for two reasons. First, the Lisa software is designed to be 
very understandable. The metaphors make people com- 
fortable with the manipulation of data, error messages are 
both clear and complete and tell you what alternatives you 
have, and, in general, the programs let you know where 
you stand and the consequences of a given action. Second, 
the Lisa computer has the “Undo Last Change” command 
mentioned earlier. With this command, even the most 
uncertain users will not hesitate to act in a way they think 
is appropriate. The way Lisa programs work, the user 
probably is right, and if he isn’t, he knows he can undo 
whatever happens. People who won’ trust most computer 
programs will trust Lisa programs. 


Communications and Databases 

As the engineer I talked to pointed out, no computer is 
going to be the most important piece of equipment in an 
office unless it can easily interact with other computers. 
This need has been integrated into the design of the Lisa 
system in several ways. 

First, a communications program called Lisa Terminal 
allows the Lisa computer to emulate several popular 
terminals (Digital Equipment Corporation's VT52 and 
VT100 terminals and Teletype Corporation’s ASR-33). 
The Lisa Terminal program includes all the options that a 
given terminal allows, even down to simulated status 
lights. A future Apple terminal program will enable the 
Lisa to emulate the IBM 3270 family of terminals. 

Second, Lisa computers can be connected together via a 
new local network called Apple Net, which Apple hopes to 
promote as an industry standard because it feels that other 
networks have major cost or performance problems. Ac- 
cording to Apple, Apple Net meets four criteria that it 
thinks are important: it can be easily installed by the user, 
it is highly reliable, it is easily extendable to include more 
nodes or to interface with other networks (like Ethernet 
and other Apple Net networks), and it has a low per-node 
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(under $500) cost. A-Net has a bandwidth of 1 megabit per 
second, can have up to 128 nodes, uses a shielded two- 
conductor wire for interconnecting nodes, and can have a 
maximum node-to-node distance of 2200 feet. Apple Net 
uses the same method as Ethernet to avoid message colli- 
sions (CSMA/CD—carrier-sense, multiple access with col- 
lision detection) and is compatible with the Ethernet on the 
top five of the seven levels of communication protocol. For 
those who want it, though, Apple will also make Ethernet 
interfaces available at a cost of about $1500 per node. 

Third, Apple has distant plans to make it possible for 
Lisa computers to talk to non-Lisa computers and to 
shared or remote databases. Although the people at Apple 
did not discuss specific products, they told me enough to 
assure me that they are planning extensions in this 
direction that will make it even more useful. 

When these items are available for the Lisa, Apple will 
have overcome a very big problem: really integrating the 
computer into the full office environment. That usually 
includes both local and remote computers. Whatever the 
needs of a given office, the above products ensure that the 
Lisa computer will be as useful as any other “office 
automation” product available from other companies. 


Service 

The people | talked to at Apple made it clear that, with 
regard to Lisa, they were going to offer better service op- 
tions than any other computer company, including IBM, 


DEC (Digital Equipment Corporation), and Wang. A 
diagnostic program called Lisa Test (supplied with the 
Lisa) enable it to isolate the computer failure to a single 
board or component; in the case of severe problems 
(when the disk drives aren't working, for example), a 
built-in test program that runs whenever the Lisa is 
turned on will diagnose and report on the problem. As I 
mentioned before, the Lisa is designed so that you can 
take it apart without tools (a detailed manual explains 
how). 

Apple offers several service options. If you have on- 
site service (available through a joint agreement with 
RCA), you simply call Apple and let a service person fix 
the problem. For large-quantity customers, Apple can 
provide training to teach employees how to do in-house 
repairs. For individuals, Apple Care Carry-In Service is 
available. 

In addition, Apple is planning what it calls Direct 
Phone Support. For a yearly fee, the user will have access 
to a toll-free number that is answered by a highly trained 
support person. Apple has high standards for this service, 
and I'm sure that, once the service has started and is 
running smoothly, Apple will deliver what it promises. 
The company expects its representatives to answer 90 
percent of the calls received; people whose problems 
cannot be answered immediately will be called back 
when the answer is found. If equipment needs to be 
repaired, the Direct Phone Support person will call the 


computational value through 
unequalled performance 


The Logical MicroComputer Company 16-bit 
microcomputers are general purpose computer systems designed for 
maximum performance and reliability using state-of-the-art 
technology. Our systems bridge the gap between single-user personal 
computer systems and much more costly minicomputers. They are 


ideal for applications requiring either more processing power or 


more memory than “personal” computers. In addition, they support 
many more users simultaneously—for example, LMC systems can 
support up to 32 users simultaneously and soon will be available with 
virtual memory. With approximately ten times the throughput of the 
older 8-bit microcomputers, they are suitable for tasks ranging from 
pure engineering and scientific applications (arithmetic processing 


A LMC MCOSO00 system with 1.5 megabytes and process-control) to business applications requiring multiple 


of ervor-correcting RAM, 
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users or large data files. And, since these systems are the most 
expandable microcomputers available, they are an excellent choice 
for any application where future growth in computational 
requirements is likely. 


140 South Dearborn, Chicago, Illinois 60603 USA, 312.580.0250 
Write or call for LMC’'s product brochure or technical specifications. 
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appropriate repair people and dispatch working modules, 
so that one call will usually solve the problem. Different 
support-option plans available will range from 9 a.m. to 
5 p.m. weekday service to 24-hour-a-day, 7-day-a-week 
call-in support. Apple also plans to provide software 
revisions and support through this option, although 
details had not been decided on at this writing. 


Documentation and Training 

I have seen only drafts of miscellaneous pieces of Lisa 
documentation, but they indicate that the final documen- 
tation will be superb. Apple plans to provide the Lisa 
Guide, an interactive teaching program about the Lisa 
system, and reference books for each application 
package; each reference book will begin with a short 
tutorial section that will get users doing useful tasks in 
under half an hour. Other documentation may be in- 
cluded, but the information was not available at the time 
we went to press. 

Even though the Lisa is meant to be a very easy prod- 
uct to use, Apple will provide training to make sure that 
people learn how to use it. As one Apple spokesperson 
put it, “Training is part of the Lisa product.” Apple will 
offer extensive training to all Apple dealers and to 
selected groups from companies that make large-volume 
Lisa purchases. Apple will also make training kits avail- 
able to multiple-unit purchasers to help them train their 


The complete teaching package for 
your use of the IBM Personal Computer. 


@ Lessons in BASIC 
® Lessons in Data Processing 
¢ IBM Manuals Guide 
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55722 Santa Fe Trail 
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employees, Individual Apple dealers may offer additional 
special training. 


Future Plans 

In the microcomputer industry, products are generally 
announced early (sometimes before they are designed) and 
released in preliminary versions before all the features 
have been integrated into them. Apple is to be commended 
for resisting this practice. In fact, the company seems to 
have released a more complete first version of the Lisa than 
most companies do with their products; the first Lisa sold 
will be a fine machine. 

However, the ambitious and talented people who de- 
signed and implemented the Lisa computer have already 
envisioned and planned for quite a bit more than they can 
implement by release date. I'm sure they have some ideas 
they don’t want to publicize (and rightly so), but here are 
some things they were willing to talk about: 


*By 1984, Apple plans to replace its 512K-byte memory 
card (two of which can be fitted into the Lisa computer) 
with 1-megabyte cards, thus increasing the memory capa- 
city from 1 to 2 megabytes. 


As for languages, Apple plans to 
introduce versions of BASIC, Pascal, 
COBOL, and even the language/ 
operating system Smalltalk as soon 
as possible, and others will follow. 


eAs soon as possible, Apple plans to introduce versions of 
BASIC, Pascal, and COBOL for the Lisa. The BASIC will 
be compatible with Digital Equipment Corporation's 
BASIC Plus (unlike IBM Personal Computer BASIC, it 
will be able to use the extra memory above the first 64K 
bytes). The first releases of these languages will be “plain 
vanilla” versions that don’t interact with the computer's 
special features (e.g., mouse control of the cursor, 
windows, the “desktop” metaphor), but later versions will 
probably integrate these languages into the Lisa system. 
eAnother language that will be available for the Lisa 
computer is Smalltalk. I was pleased to see Smalltalk 
working on a Lisa computer —a year and a half has passed 
since our special Smalltalk issue in August 1981, and no 
commercially available computer to date has used it. 
Smalltalk on the Lisa computer will change that. It is a 
very “possessive” language that directly controls the 
machine it is implemented on, so it will probably never be 
integrated into the Lisa environment — but then, it doesn’t 
need to be. 

eSmalltalk is just one example of a language/operating 
system that can occupy the Lisa machine. The Lisa will 
also support Digital Research’s CP/M family of operating 
systems and Microsoft's Xenix (a licensed version of Unix 
that includes business-related extensions). Outside 
developers will be encouraged to carry operating systems 
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across—one such possibility is Softech Microsystems’ 
UCSD p-system. 

Apple will be making enhancements to the existing Lisa 
application programs. On first release, the only limita- 
tion in sharing data among Lisa application programs is 
that you won't be able to “paste” graphic images into a 
Lisa Word text document (you can, however, add text to 
a Lisa Draw drawing). Bruce Daniels, one of the Lisa de- 
signers, told me that the design allows for adding graph- 
ics to a text document but that they simply can’t imple- 
ment the feature in time for the first software release. It 
will be added by the next release. 

* Apple is very conscious of the fact that the success of the 
Lisa will be heavily influenced by the availability of good 
third-party software. To encourage such software, the 
company will make available a “programmer's toolkit” 
package of software and documentation sometime this 
year. This toolkit will give third-party programmers all 
the information they need to build on the considerable 
utility software (window-control, disk-accessing, 
intelligent graphic-redrawng, and memory-management 
routines, for example) already available in the Lisa 
operating system. (The operating system itself is about 
half a megabyte of code, though only 200K to 300K bytes 
of it are resident in memory at the same time.) In addi- 
tion, the toolkit will list the user-interface conventions 
that were used to create the existing six application pack- 
ages and will strongly suggest that third-party software 


DEVELOPMENT HARDWARE /SOFTWARE 
GTEK MODEL 7128 EPROM PROGRAMMER 


That Teer 


Microprocessor based intelligence for ease of 
use and interface. You send the data, the 
7128 tokes care of the rest. 
RS-232 interface and ASCII Gata formats 
make the 7128 compatible with virtually 
any computer with an RS-232 serial inter- 
face port. 
Auto-select baud rate. 
Use with or without handshaking. 
Bidirectional Xon/Xoft supported. 
CTS/OTR supported. 
Devices supported as of DEC 82. 

OS CMOS EEPROM MPU'S 

27016 5213 


® Verlty erasure and compare commands. 

© Buty light indicates when power is being ap- 
Plies to program socket. 
Complete with TEXTOOL zero insertion 
force socket and integral 120 VAC power 
supply. (240 VAC/SOHZ available also) 
High Performance/Cost ratio. 

eve Model 7128 PRICE $389.00 eee 


MODEL 7128 SOCKET ADAPTERS 

MODEL 481 allows programming of 8748, 

8749, 8741, 8742 single chip processors, 
Price $98.00 


27032 X2816 MODEL 511 allows programming the 8751, 
C6716 48016 intel’s high powered single chip processor. 
27CG54 87. Price $174.00 
MODEL 755 allows programming the 
8755 8755 EPROM/IO chip 


Read pin compatible ROMS aiso. 

Automatic use of proper program voltage 
based on type selected. 

Menu driven epram type slection, no per- 
sonality modules required. 

(40 pin devices require adapter} 

INTEL, Motorota and MCS-86, Hex formats. 
Spill facitity tor 16 bit data-paths. Read, pro- 
gram, and formatted list commangs also. 
Interupt drivan type ahead, program end 
verify resi time while sending data. 
Program single byte. block, of whole eprom. 
intelligent diagnostics discern between 
eprom which is bad and one which merely 
needs erasing. 


GTEK ix. 


Price $135.00 
MODEL 7128/24 - oudget version of the 
7128. Supports 24 pin parts thru 32K only. 
Upgredabie to full 7128 capacity. 

Price $289.00 


Non-expandadie, very low cast models avail- 
abie for specific devices. 

MODEL 7128-L1 for 2716 anly $149.00 
MODEL 7128-L2 for 2732 only $179.00 


Also available from stock: 

Eprom Erasers UVP model DE-4 . , $78.00 
Avocet Systems Cross Assemblers $200.00 
RS-232 Cable Assembties $25.00 
Programmable Devices call 


Post Office Box 289 


Waveland, Mississippi 39576 


{601) 467-8048 


will be better received (by both Apple and the consumer) 
if it follows these conventions. The Apple-generated ap- 
plication programs are so wonderful that most program- 
mers will consider it an achievement to create similar 
software. 


Caveats 

I wrote this article after working with a Lisa computer 
for several hours and studying various Lisa documents. 
The application packages were completely functional, but 
I was told changes were still being made to them. The re- 
leased versions of software may be faster because debug- 
ging aids were probably slowing down the version I saw. 


Performance 

The Apple Lisa was faster than I remembered a similar 
machine being (an experimental Xerox machine running 
Smalltalk) and faster than I expected it to be. Granted, a 
68000 microprocessor is in the computer, but it was being 
asked to do a lot — including the manipulation of 32K bytes 
of video-display memory. Objectively, I must report some 
delays (30 seconds, maybe) when loading in files, but these 
were shorter than what | usually encounter using CP/M- 
based business programs. In any case, | didn't notice any 
delays while actually using a given program, which is 
where you spend most of your time, anyway. ] expect that 
the Lisa computer youl see in Apple showrooms will be 
slightly faster than the one | saw. 


Conclusions 

As you can tell, I am very impressed with the Lisa. | 
also admire Apple for deciding to make the system with- 
out being unduly influenced by cost or marketing con- 
straints. The Lisa couldn’t have been developed without 
such a deep commitment, and no other company | can 
think of could afford such a project or would be inter- 
ested in doing it this way (the Lisa project reportedly cost 
over $50 million and used more than 200 person-years of 
effort!). In terms of the actual, as opposed to symbolic, 
effect it will have on both the microcomputer and the 
larger-computer market, the Lisa system is the most im- 
portant development in computers in the last tive years, 
easily outplacing IBM’s introduction of the Personal 
Computer in August, 1981. 

As this went to press, Apple announced that the Lisa 
will be sold in one configuration only: the computer with 
1 megabyte of RAM, two floppy-disk drives, the Profile 
hard disk, the six application programs (Lisa Draw, Lisa 
Write, Lisa Project, Lisa Calc, Lisa List, and Lisa Graph), 
and Lisa Test diagnostic program; the price of this 
package is $9995; it will be available in the U.S. this 
spring, and modified foreign-language versions will be 
available this summer. 

Fortunately for us, the history of computing does not 
stop with the Lisa. Technology, while expensive to create, 
is much cheaper to distribute. Apple knows this machine is 
expensive and is also not unaware that most people would 
be incredibly interested in a similar but less expensive 
machine. Well see what happens. @ 
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